abstract
P roximal row carpectomy is a motion-preserving procedure for the treatment of arthritic conditions involving the proximal row. 1, 2 Multiple studies have shown improvements in pain, range of motion, and grip strength with this procedure. [1] [2] [3] [4] [5] [6] [7] These improvements are maintained at greater than 10 years of follow-up, with failure rates ranging from 0% to 18%. [3] [4] [5] [6] [7] Degenerative changes of the capitate historically have been a contraindication to proximal row carpectomy. [8] [9] [10] However, osteochondral resurfacing of the capitate has been proposed as a potential solution for these patients. 11 A previous study reported the short-term results of this procedure and found that patient outcomes compared favorably with the results of standard proximal row carpectomy. 11 The goal of this study was to review the long-term follow-up of patients who underwent osteochondral resurfacing of capitate chondrosis in proximal row carpectomy.
Materials and Methods
After institutional review board approval was obtained, a database search was performed to identify the 8 patients who previously underwent proximal row carpectomy with osteochondral resurfacing of the capitate. Patients were contacted and invited to undergo examination and radiographs. Of the original 8 patients, 5 were contacted and agreed to participate ( Table 1) . One patient had died, and 2 others were lost to follow-up. One patient agreed to participate but refused radiographs because he was concerned about the radiation risk. A hand fellow (J.R.F.) who was not involved in the index procedure performed physical examinations, administration of the patient questionnaires, and grading of the radiographs.
The indications for proximal row carpectomy with osteochondral resurfacing of the capitate were previously described. 11 Briefly, patients with Modified
Outerbridge Scale grade II to IV chondrosis of the capitate less than 10 mm in diameter were enrolled in the study. 
Technique
The technique for this procedure was previously described. 11 Briefly, a standard dorsal approach to the wrist is used. The proximal row is removed, preserving the radioscaphocapitate and radiolunotriquetral volar ligaments. The lunate was the source of osteochondral graft in all patients in this series. Radial styloidectomy was performed in 2 of 5 patients to prevent impingement with radial deviation. The wrist is immobilized with a volar splint and bulky compression dressing. Immobilization in the splint is continued for 2 weeks. Range of motion is initiated 2 weeks after surgery. This protocol is identical to the authors' protocol for standard proximal row carpectomy. Table 2 ). The average Mayo Wrist Score was 74 (range, 65-85), which correlates with a fair outcome. The Mayo Wrist Score remained stable or improved in all patients between the 18-month visit and the final visit. The DASH score was 20 (±19) at 18-month follow-up compared with 18 (±11) at final follow-up (P=.7).
Pain was progressive from the 18-month visit to final follow-up in 3 of 5 patients (Table 3) . Two patients rated their pain as moderate, but marked a Visual Analog Scale (VAS) at less than 3. The average VAS pain score was 2.9 (range, 0.3-5.9). All patients in this series returned to regular employment without restrictions at final follow-up, and there were no workers' compensation claims in this series.
Radiographic arthritis progressed in 2 of 4 patients who had radiographs at final follow-up (Figure) , with 3 of 4 cases graded as severe arthrosis ( Table 4) . Arthroscopic debridement was performed on 1 patient 4 years after the initial surgery because of pain and synovitis. The osteochondral graft appeared to have incorporated fully on prearthroscopy magnetic resonance imaging scan 11 and was only faintly visible at the time of arthroscopy.
discussion
Degenerative arthrosis of the proximal row remains a challenging problem for both patients and surgeons. Proximal row carpectomy is a motion-preserving treatment option, with studies documenting acceptable long-term outcomes.
2-8 Proximal row carpectomy is an attractive option because there is no need for fusion to occur between the carpal bones as in 4-corner fusion, and as a result laborers and smokers may be able to return to work more quickly. 1 However, capitate chondrosis traditionally has been considered a contraindication to proximal row carpectomy. 9, 10 This study found that osteochondral resurfacing of the capitate in the setting of proximal row carpectomy for patients with capitate chondrosis offers good outcomes (compared with standard proximal row carpectomy in patients without capitate chondrosis) on patientdirected outcome tools (DASH, Mayo Wrist Score) at long-term follow-up of 101 months.
Radiographic progression does not appear to correlate with clinical outcomes in the majority of patients. This finding was reported by Wall et al 2 at 20-year followup in patients who underwent proximal row carpectomy. The current study echoed these findings, with all patients noting stable or improved pain and function com- pared with preoperative levels, despite radiographic progression of radiographic arthritis. In the current series, the patient with the highest VAS pain score had the least amount of radiographic arthritis. The reason for the discrepancy between radiographic arthritis and clinical outcomes is unclear. Wall et al 2 postulated that it may be related to "arthritic burnout and neuropathic arthrosis." A similar scenario is often found in basilar thumb arthritis, with many patients experiencing little pain despite severe radiographic arthritis. The radiographic progression of arthritis did, however, correlate with progressive loss of range of motion in the current study.
A B
Clinical outcomes in the current study were nearly identical to those in studies reporting 10-year follow-up after standard proximal row carpectomy. Jebson et al 5 retrospectively reviewed 20 patients who underwent proximal row carpectomy at an average follow-up of 13 years. The average wrist total arc of motion was 63% on the contralateral side, and the average grip strength was 83% on the contralateral side. These findings compared with a total arc of motion of 53% on the contralateral side and grip strength of 85% on the contralateral side in the current study. Radiocapitate arthrodesis was required in 2 patients who had persistent pain. 5 In the study by Jebson et al, 5 return to the original occupation was possible in 18 of 20 patients compared with 100% of patients in the current study. DiDonna et al 4 retrospectively reviewed 21 patients who underwent proximal row carpectomy at a minimum of 10 years of follow-up. Wrist arthrodesis was required in 4 of 21 patients (18%), and 18 of 21 returned to work without restrictions.
Proximal row carpectomy with soft tissue interposition is another option for patients with capitate chondrosis. Kwon et al 12 reviewed 8 patients who had proximal row carpectomy with a capsular interposition flap at a mean follow-up of 41 months. Average preoperative pain VAS scores at rest and maximal scores were 3.0 and 7.6, respectively, and these scores decreased to 0.8 and 3.1, respectively, at final follow-up. Average preoperative wrist flexion and extension were 33.1° and 35.6°, respectively. Range of motion was unchanged at final follow-up, with average values of 33.1° and 38.8°, respectively (P=.9 and P=.5, respectively). Average grip strength was 21.5 kg preoperatively compared with 20.3 kg at final follow-up (P=.8). The authors noted no further progression of radiographic arthritis in 5 of 8 patients. Compared with the current study, capsular interposition resulted in a slightly weaker grip, better wrist extension, similar wrist flexion, and less radiographic progression of arthritis.
Limitations of the current study included its retrospective nature and the small number of patients. In addition, 38% of patients were lost to follow-up. Unfortunately, the proportion of patients lost to follow-up is often high in long-term studies. Jebson 
conclusion
This study found that proximal row carpectomy plus osteochondral resurfacing in patients with capitate chondrosis is a viable treatment option with outcomes comparable to those of standard proximal row carpectomy at long-term follow-up. It appears that radiographic arthritis progresses, pain increases, and motion decreases at long-term follow-up.
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